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To cite this version: Abstract. -Mossbauer spectra of the structurally related compounds, Fe (trifluoroacetylacetonato)2.2 H2O (TF) and Fe (hexafluoroacetylacetonato)2.2 H2O (HF), have been measured in powder samples between 1.6 and 300 K in the absence of an applied magnetic field, and at 4.2 K in external longitudinal magnetic fields up to 52 kG. The values of the isomer shift and quadrupole splitting parameters for both complexes are typical of the Fe(II) high-spin state. The relatively small value of the quadrupole splitting (2.64 mm/s and 2.69 mm/s at 4.2 K for TF and HF complexes respectively) indicates that excited orbital states mix strongly with the ground state via spin-orbit coupling. The sign of the principal component of the electric field gradient, Vzz, is different for these two compounds. For the TF complex V zz is positive and the Fe 2+ magnetic moment is aligned parallel to the z axis in an applied magnetic field. Magnetically perturbed spectra show that the saturation value of the hyperfine field (H$$ % = -178 kG) is reached at applied fields of about 7 kG. The slow spin-lattice relaxation observed for this compound, can be explained using the ligand field model; the ground state is a spin-orbit doublet (D < 0), as in Fe(II) (acetylacetonato)2.2 H2O [1] . A very different behaviour is observed for the HF complex. For this compound V zz is negative and the shape and fit of the magnetically perturbed spectra at 4.2 K imply an anisotropic paramagnet. The calculated ratio of the doublet and triplet splittings of the spectrum at 52 kG indicates that the hyperfine field, Hut, (Hht = -220 kG) is oriented perpendicular to the Vzz axis. These results are consistent with a singlet ground state (D > 0), thus explaining the absence of spin-lattice electronic relaxation as in the parent TF complex.
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